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Energy-Water Nexus
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139 billion gallons 
per day, freshwater 
for thermoelectric
power generation

Source: Energy, U. S. Department of Energy (2014), The Water-Energy Nexus: Challenges and Opportunities.



Energy-Water Nexus Policy/Budget Developments

October 2015 Secretary Moniz Hosted 
Capstone Energy-Water Roundtable

December 2015 White House Hosted 
Energy-Water Event

Energy-Water in FY17 
President’s Budget Request -

$96M

FY17 Energy & Water Appropriations
(Senate Passed 5/12/16) 

June 2014
DOE Water-Energy
Technology Team

Publishes
Water-Energy Report
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 Led effort with Bureau of Reclamation on a Report to 
Congress for the conceptual design of a national 
brackish water desalination research facility - 2003

 Supported BOR on final design, construction, and 
operation - 2004 - 2009

7

Efforts to Accelerate Brackish Water Desalination 
Technology Development

Brackish Groundwater National Desalination Research Facility 
(BGNDRF)  Alamogordo, NM

Clients:
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Silica:
Chloride

Ratio
% Silica 

Removed

Silica:
Sulfate
Ratio

% Silica 
Removed

1:1 99.0 1:1 99.0

1:5 98.8 1:5 97.0

1:10 98.5 1:10 95.8

1:15 97.9 1:15 95.2

1:20 97.6 1:20 94.8



Bio-fouling Resistant 
Ceragenin-modified Water 

Treatment Membranes

Micro-mixers for 
Mitigating Membrane 

Fouling
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Tunable Biomimetic 
Membrane for Water 

Desalination

Bio-inspired Ion-Selective ED 
Membranes

Nanoporous Membranes
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Oxide/Polymer 
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Research and Development of Next Generation 
Water-Treatment Membranes



2001: EPA lowers maximum limit 
for arsenic in drinking water 
from 50 ppb to 10 ppb.  As a 

result, rural New Mexico 
communities will be required to 

deploy costly, sophisticated 
treatment systems.

Installation of high-tech treatment systems 
which will cost $58 to $237 per year for 

households already experiencing financial 
strain.

Simple Solution to Complex Water Challenge 
Facing Rural New Mexicans

In response to request from NM 
Senator Pete Domenici, Sandia 

develops a low-cost solution, known 
as Hedgehog, that requires no added 
operation or infrastructure costs and 
created no added financial burden for 

rural New Mexicans.



We Manage the Life-Cycle of our Technology 

Research 
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Technology Development 

Commercialization Pilot Programs



13


	Sandia Water Treatment & Desalination Research, Development & Demonstration�Susan J. Altman, Ph. D.�Manager, Geochemistry Department��
	Slide Number 2
	Energy-Water Nexus
	Energy-Water Nexus Policy/Budget Developments
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Research and Development of Next Generation �Water-Treatment Membranes�
	Simple Solution to Complex Water Challenge �Facing Rural New Mexicans
	We Manage the Life-Cycle of our Technology 
	Slide Number 13

